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1 ri '' r: ™ ,n ' *•» » |,cler H of *he Buttemorth filter for which A - IdB A c?(jrlB 
ond the selectivity ratio to,/„ v U. Whot is the ^ 


attenuation realized? I 
re. duced? 



„ acfaal value of minimum stopband 

min is to be exactly 20dB, to what value can A mo * be 


. S i- Fir ^ the 'natural inodes of a bupterworfh filter 

rad/sec mJic(Nb5A 


?! C 'f ,e *5‘ v ' ,l " e ° f ion •***«* ot fre,ueny 1.6 times the 3-dB 

ft equency of « sevent^pd€r Bufterworth filter. (A'p 


V> 



with a /f-dB) bandwidth of 10 3 







Design a Buter worth filter that^meets the following low -pass specifications: 
lOI^Hz, A max - 2dB, fel5KHj<6nd A m , n = 15dB. Find N ,the natural modes and T(s). 
kfs the attenuatiotn oT'ZOKHz? 

^Sketch |f|. for a seventh-order low-pass Chebychef filter with w P =l rad/sec and 
A m „,= IdB. Determine the values of w at which |r| = l and the values of w at which 

|7 j = | / /| -i- r 7 ^Indicate these values on your sketch. Determine | 7] at w=2rad/sec, 

and indicate this point on^your sketch. For large values of w, at what rate (in 
dB/octuve) does the transmission decrease? 



Ar 


‘TO’ 


Sonlrast fhe attenuation provided by the a fifth-order Chebychev filter at tu^uy 
to that provided by a Butterworth filter with the same order. Fpr both A mox = IdB. 
// Sketch | T| for both filters at the same axes. J 

-- 

/7 71 ,s required to design a low-pass filter to meet the following specfications: 
y=3 4KHz, A mn: , ~ JdB, fpAK Hz ,and A min - 35dB. Find the required order of 
Chebychev filler. What is the excess (above 35dB) stopband attenuation obtained? 
Also find the poles and transfer function. 


ijd^rlFp 

w < p p Cfh ^ 



, A. Design a first-order oparop-P.C low-pass filter having 3-dB f requency of lOKHz, a dc 
/ gain magnitude of 10, and an input resistance of JdKfL 


.^n>esign a first-order opamp-RC high-pass filter having 3-dfMrequency of 100Hz, a 
high frequency gain rjjugnitude of unity, and an high frequency input resistance of 
100K.fl 




prf. Design .a first-order opamp-RC spectrum shaping net wo^ with transmission zero 
frequency of 1 KHz, a pole frequency of lOOKHz, and a dc gain magnitude of unity. 
The low frequency input resistance is to be 1 Kfi. Whot is the high-frequency gain 
that results? Sketch the magnitude of the transfer function versus frequency. 


* 



Scanned by CamScanner 




■ 


Me dtron ic Cucnjls (2) 


2 r ' y«ar Communrcsfion 


|,f ! 'y cascnrjmq , 5 first-order opanrn-RC . 

hfgh-pnss circuit, cne con <feL a *" ° 5?a ^ C 

»«’• cose of ifie midbond 'sain is lza'JZZX ZT?' *" S 

. mu, tft , nv , u _ . . ' " - ' erfeRds — - 

„, “ ,1 C Z°n *■"*""* VA « <-»** 

1 , ** * ** «* -c-- «W«« ore - ? - 

ir. l-enve f(s) for the opomp-BC firs! order ell pass «**. We ,» f, «e ** draft 
o- , variable phase shifter by adjust^ R. If the „ s ,„ o. K;4 .__. , «. 
rad/sec „ c=10 „F. find the vetoes of ft retired *** of -*r 


^0 0 # -90° , -120 c , and -150° . 


H 1 C '!™ tHat b ' i 7 terchonging ft ond C in the circuit of profo.12. the reaittte pie 

l '“f ,f+S covers the ran 9 e ^ ^ 180" (with 0’ ot high frequencies ond 130^'- few 
frequencies). 
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( l wo ‘J' erminaC LC Network Synthesis 

<,\l 

determine which of the following functions may be a driving point impedance^or 
admittance function for an LC network: 



... , 2s(s 2 + 2X^ + 5) 

'> ^ (•?) = -.2 


Hi) Y (. v) = 


(V+ 1)(^+3) 
s * + 6s 2 + 5 
s 5 +3s 


... _ . . 2s 2 + 2s 

Z(I)= ^r ... 

iv) 7(s) = - ^' +1) ^' +3 ^ 
• 2 + 1)(^ 2 -H 4) 


Synthesize ‘'he following impedance functions: 

.) zw _£ + %?+ 3) 
s(s 2 +2) 

a- Using first Foster method, 
b- Using second Cauer method. 


, 5s(s 2 + 9) 

") z ^) = --\- - 
(s 2 + 4) 




£3 

Synthesize the following driving point functions using First Foster, First and Second 
Sauer forms: 

z w .a^Wi 2 », r (,). ^X 2XJ, + 4 ) 


Hi ) Z (s) = 

s +4 


s (s 2 + 2)(s 2 + 5) 
5s (s 2 + 9) 


/v) r (s) = 


(s 2 +1X^+3) 

3s (s 2 + 2)(s 2 + 5)(s 2 + 9) 
(s 2 +1Xj 2 +4X^ 2 + 7) 


Q.4 

Synthesize the following impedance function in Foster's second form and sketch its pole 
zero diagram. ~ _ ^ 

_ (2s ? + 8s 2 +6Xs 2 +5) ^ 

Z(I)= “ rSJSfo 




t cKU 


Q.5 

Synthesize the. following impedance function in Cauer's first form. Illustrate the process 
of pole removal with the aid of pole zero diagram. 

2 (J)= i£!ilX£l± 3 L 

. s(s 2 +2)(s 2 +4) • 

* &MZ- J ZZ 


C 

< 


ofcm^ 
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( Pwo ‘t erminaCRC Network. Synthesis 

o.i 

'ynthesize Hie first and second forms of the Foster networks for the following 
impedance functions: - 

O z ( ,),t u2X,< a / «) Z (,) = fe±iSfe±M 

K ’ (5 + l)(.7+3) (5 +1)(j + 7.5) 



0,2 

Synthesize the first and second Cauer forms for the networks having the following 
impedance fupetions. 


a) Y(s) = 

b) Z(J) = 


2.7 +r 
3 + 4s + s 2 
s 2 + Is + 4 
3.7 2 + 2s 


Q3 


\X 




Synthesize the following impedance functions using the four canonical forms. 

, ,, (j) _ frn)(» +3) 


b ) Z (s) = 2 


(s+2)(s+4) 

(.y h- 2)(s + 4)(s + 6) 




C ) Z(s)~* 


S (.7 + 3)(s 4 - 5) 

(.7 + l)(o' + 2)(s + 3) 



^(2s + 3)(2s i-5)(2s+7) 


)A 




An impedance function has a simple poles at -1 and -4 and simple zeroes at -2 and -5. 
Z.(0)-10 Q. Find the four canonical networks for this Z (s)with element values.^- ^ 

O 5 0&^Vfl(^Y l 

' four element ladder network has a minmum number of elemnts to realize a given Z (s) . 
The two resistorsliave the vafre of A ohms and the two capacitors A farads.. What are 


he possible forms of -the driving point impedences Z(s ) ? 


a) Show that Z RL (s), the driving point impedance of the general RL one port network, has 

the same form as Yrc(s). , . , . . , , . . . 

b , Uw the results of part a to find the four networks of the function F(s) interpreted os 

' i)Z(s) "Ms) 

(5 + 1)(.7 + 3) 


where: 

§ 


F(,7) = 


s{s +2) 
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